Species-specific pharmacology of antiestrogens: role of metabolism.
The nonsteroidal antiestrogen tamoxifen exhibits a paradoxical species-specific pharmacology. The drug is a full estrogen in the mouse, a partial estrogen/antiestrogen in humans and the rat, and an antiestrogen in the chick oviduct. Inasmuch as tamoxifen has antiestrogenic effects in vitro, differential metabolism of tamoxifen to estrogens might occur in the species in which it has an estrogenic pharmacology. Tamoxifen or its metabolite 4-hydroxytamoxifen could lose the alkylaminoethane side chain to form the estrogenic compound metabolite E or bisphenol. Sensitive metabolic studies with [3H]tamoxifen in chicks, rats, and mice identified 4-hydroxytamoxifen as the major metabolite, but no potentially estrogenic metabolites were observed. Athymic mice with transplanted human breast tumors can be used to study the ability of tamoxifen to stimulate target tissue or tumor growth. Estradiol caused the growth of transplanted MCF-7 breast cancer cells into solid tumors and a uterotrophic response. However, tamoxifen does not support tumor growth when administered alone, although it stimulates uterine growth. Since a similar profile of metabolites is sequestered in human and mouse tissues, these studies strongly support the concept that the drug can selectively stimulate or inhibit events in the target tissues of different species without metabolic intervention.